Static electric field was capable to induce charge accumulation 1 in the ITO film near the interface with the LC (as an insulator media). In the visible light, ITO behaves as an active n-type semiconductor 2 . For a single source of electric field, the accumulated charge density is equal to the source's 1 . In our system, photo-induced Guassian charge densities were supposed at the top and bottom surfaces of the Fe:LN substrate, respectively (with positive sign at the top, and negative sign at the bottom surface, accordingly), which both contributed in the effective electric field in the ITO layer. Here, the expected emerged accumilated charge density was numerically calculated in a straightforward approach.
Discussion on the charge carrier accumulation in the ITO thin film
Static electric field was capable to induce charge accumulation 1 in the ITO film near the interface with the LC (as an insulator media). In the visible light, ITO behaves as an active n-type semiconductor 2 . For a single source of electric field, the accumulated charge density is equal to the source's 1 . In our system, photo-induced Guassian charge densities were supposed at the top and bottom surfaces of the Fe:LN substrate, respectively (with positive sign at the top, and negative sign at the bottom surface, accordingly), which both contributed in the effective electric field in the ITO layer. Here, the expected emerged accumilated charge density was numerically calculated in a straightforward approach.
Since the average thickness of the accumilation layer (: about .9 nm 3 ) is ignorable compared to the size of device, the induced carrier density within the ITO layer can be assumed in two-dimensions (2D). In one-dimension (1D), the excess carrier density ( , where (= 9.25 10 20 cm -3 ) being the bulk free carrier density of ITO 4 ) = ( ( ) -0 ) 0 × induced in the accumilation layer can be calculated from the Poisson equation 4 , as:
where is the unit charge, and 9.3 3, 4 are the vacuum and the relative static permittivity of ITO, respectively. 0 = Considering radial symmetry of the system, excess carrier density in two dimensions (2D) can be obtained from × . Electric potential in the ITO layer (in 1D) placed at = 30 μm was numerically obtained from: ,
which was calculated with respect to the outer surface of glass, where the electric field goes to zero, as a result ∆ = holds. The electric potential was numerically calculated from the electric field distribution stemed only from the photo-induced charge densities in the Fe:LN substrate.
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Figure S1
. Photovoltaic electric field ( ) responsible for the charge accumilation in the ITO layer is shown in the LC cell in magnification.
From equation (2) by means of Matlab, the electric potential distribution in the ITO layer was obtained. In Figure S2 , the result is shown for the induced charge density equal to 40 µCm -2 corresponding with the emerged charge 0 = distribution of at top and bottom surfaces of Fe:LN in two-dimensions (2D).
Figure S2. Numerically obtained electric potential distribution in the ITO thin film.
By substituting the numerical values obtained for , the excess carrier density ( ) was obtained from = -0 Equation (1), where the excess electric charge density can be calculated from , with the unit charge. The = corresponding induced charge density in 2D is shown in Figure S3 . Figure S3 . Charge carrier density accumulated at the boundary of ITO with the LC.
